Differences between the channels, currents and mechanisms of conduction slowing/block and accommodative processes in simulated cases of focal demyelinating neuropathies.
To clarify the differences between the mechanisms of conduction slowing/block and accommodative processes in focal demyelinating neuropathies, this computational study presents the kinetics of the ionic, transaxonal and transmyelin currents defining the intracellular and electrotonic potentials in different segments of human motor nerve fibres. The computations use our previous double cable model of the fibres. The simulated fibres have focal demyelination of internodes, paranodes or both together. The intracellular potentials are defined mainly by the Na+ current, as the contribution of the K+ fast and K+ slow currents to the total nodal ionic current is negligible. The paranodal demyelinations cause an increase in the transaxonal current and a decrease in the transmyelin current at the paranodal segments. However, there is an inverse relationship between the transaxonal and transmyelin currents at the same segments in the cases of internodal demyelination. The internodal ionic channels beneath the myelin sheath do not contribute to the intracellular potentials, but they show a high sensitivity to long-lasting pulses. The slow components of the electrotonic potentials depend on the activation of the channel types in the nodal or internodal axolemma, whereas the fast components of the potentials are determined mainly by the passive cable responses. However, the current kinetics changes (defining the investigated electrotonic changes) are relatively weak. The study summarizes the results from these modelling investigations on the mechanisms underlying the conduction slowing/block and accommodative processes in focal demyelinating neuropathies such as Guillain-Barré syndrome and multifocal motor neuropathy.